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1	Introduction

One of the objectives of NR V2X work item approved in RAN#83 [1] is aimed at specifying NR Sidelink (SL) resource allocation mechanism. The approved WI lists among others, the following objectives:

	1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.



Within this domain, there is an ongoing discussion on how to use the exceptional pool resources under specific conditions and scenarios.

In RAN2#106 [2], the following was agreed for NR V2X:

Agreements on exceptional TX resource pool: 
1: 	As in LTE V2X, NR V2X adopts the concept of exception pool.
2:	As in LTE V2X, when configured in mode 1, UE use exceptional pool in the following cases:
	i) When UE detect Uu physical layer problems or radio link failure.
	ii) Before UE finish the initiated connection (re)establishment.
	iii) During handover
3:	As in LTE V2X, if UE is not configured in mode 1, UE use exceptional pool when the sensing results for the normal TX resource pool is not available.

Within the email discussion [3] additional enhancement, e.g. using configured grant at HO case, were discussed. 
2	Discussion

Network managed NR sidelink (mode 1) may be used for the communication within a dedicated group of UEs, e.g. several cooperating vehicles in a platoon, to enable the high QoS requirements with respect to data loss and delay. 

However, if the resources are granted to the UEs individually, packet loss can occur due to interference caused by half-duplex limitations, when a targeted UE is sending simultaneously on the granted resources (i.e. on other PRBs in the same TTI). For a dedicated group of UEs, sidelink resource assignment via serving cell’s Uu should provide SPS/configured grants to all UEs ensuring that conflicting assignments between the UEs are avoided.

Observation 1: Dedicated groups of UEs require a coordinated SPS/configured sidelink grant configuration to avoid performance loss due to half-duplex problem and timing issues of the group communication messages, e.g. for coordination among the group members of a platoon for driving manoeuvres.


Within the agreement in [1], see introduction, only single UEs are considered. As dedicated group of UEs require group specific resource assignment as described above, the impact of using exceptional pool and configured grant at handover should be discussed. 

Observation 2: Currently RAN2 only addresses single/individual UEs with respect to “exceptional TX resource pool” and “configured grant at handover”.  Specific requirements and solutions for a dedicated group of UEs are not yet discussed.  

While moving from one cell to another, the dedicated UE group, i.e. the platoon, can span over more than one radio cell during the “group handover (G-HO) process”. G-HO process can be defined from starting with the first UE of the group requesting a HO to the target cell until the last UE of the group finishes the synchronisation with the target cell.  
Following the agreement from the RAN2#106 meeting, each UE (of the group) must switch individually from the configured grants defined by the source cell to resources of the exceptional pool during the HO process. As this procedure is repeated for each UE of the group, the QoS requirements for the entire group cannot be guaranteed, as for a long time (defined by the length of the UEs and their inter-vehicle distance) the coordinated SPS/configured grants configuration cannot be guaranteed. 

Observation 3: During a group handover (G-HO) process, the QoS requirements of the dedicated group (e.g. platoon) cannot be guaranteed, if each UE of a group will use resources from exceptional pool during individual handover.  

Proposal 1: RAN-2 is kindly requested to discuss the group handover scenario for a group of UEs moving in a coordinated manner and the rules for using the exceptional pool resources for a group handover scenario.  

Proposal 2: Each UE belonging to a dedicated group of UEs, which requires high QoS for the group operation, will continue using the configured grant by the source cell during HO, i.e. will not use the exceptional pool during the handover process.

As proposed in [4], the target cell might provide a configured sidelink grant for a UE during handover (e.g. within the Handover Command), which should guarantee the performance requirements for advanced V2X services. 

This is also addressed within email discussion [3]. But this discussion is related to only one UE, i.e. it does not consider additional requirement for a dedicated group of UEs. 

Following the discussed proposals in [4], each UE of the group might individually receive a new configured sidelink grant from the target cell, which may not necessarily fulfil the requirement mentioned in observation 1, i.e. to avoid performance loss due to half-duplex problem and timing issues of the group communication. This implies, that the required QoS of the dedicated group of UEs cannot always be achieved after handover to the target cell.  
 
Observation 4: Currently RAN2 only addresses single/individual UEs with respect to “configured grants”, i.e. specific requirements and solutions for a dedicated group of UEs are open or not yet discussed or considered.  

Observation 5: Individual configured sidelink grants provided by the target cell during handover to UEs belonging to a dedicated group might have negative impact on the strong QoS requirement of the UE group.

If the target cell is informed by the source cell about a group handover (G-HO), i.e. about UEs belonging to a dedicated group of UEs and their UE specific requirements with respect to timing, i.e. to avoid half-duplex problems, the QoS can be maintained also within the target cell. 
In this case the target cell can define appropriate configured sidelink grants for all UEs belonging to the group to be applied in the target cell. 

Proposal 3: The source cell informs the target cell - before or during a group handover - about UE specific requirements (e.g. with respect to timing, QoS etc.) of a dedicated group of UEs. 

Proposal 4: During handover the target cell should define configured sidelink grants for each UE belonging to a dedicated group of UEs considering received information from the source cell with respect to timing, QoS requirements of the entire group.

As soon as the first UE of the dedicated group has carried out handover and is using the configured sidelink grant of the target cell, conflicts with respect to timing (half-duplex problem) might occur as the dedicated group of UEs is configured partly by the target and partly by the source radio cell. 

Immediately after all the UEs of a dedicated group have finalized their individual handovers, the configured sidelink grants of the target cell will again provide a conflict-free sidelink transmission within the entire group. 

Observation 6: During the group handover (G-HO) procedure, conflicts with respect to timing and half-duplex can occur as the UEs of a dedicated group are configured with sidelink grants partially from two different cells.

To overcome the conflicts during the G-HO several procedures might be discussed: 
· Individual configured sidelink grants by the target cell, which are on hold until the G-HO is finalized, i.e. all UEs of the dedicated group have carried out their individual handover.
· The target cell, informed about all UEs of the dedicated group, will define, starting with the first UE which requests handover, the entire co-ordinated configured sidelink grants for all UEs of the dedicated group. These configured grants might be sent to the first UE for further distribution inside the dedicated group. 
· All the UEs of the dedicated group will synchronize the switching between the configured sidelink grants from the source and target cell, i.e. the entire group always uses dedicated sidelink grants from only one radio cell.


Proposal 5: RAN 2 is requested to define procedures for group HO case (where, UEs belonging to a dedicated group undergo group HO), also involving communication between source and target cell and switching between configured sidelink grants allocated by two different radio cells. 

3	Conclusion
This paper is aimed at discussing the impact of handover process when a a group of autonomous/semi-autonomous UEs forming a dedicated group, e.g. a platoon, move in a coordinated way across multiple cells. Especially, the usage of the exceptional TX resource pool and configured grants for the UEs are investigated.

Observation 1: Dedicated groups of UEs require a coordinated SPS/configured sidelink grant configuration to avoid performance loss due to half-duplex problem and timing issues of the group communication messages, e.g. for coordination among the group members of a platoon for driving manoeuvres.

Observation 2: Currently RAN2 only addresses single/individual UEs with respect to “exceptional TX resource pool” and “configured grant at handover”.  Specific requirements and solutions for a dedicated group of UEs are not yet discussed.  

Observation 3: During a group handover (G-HO) process, the QoS requirements of the dedicated group (e.g. platoon) cannot be guaranteed, if each UE of a group will use resources from exceptional pool during individual handover.

Proposal 1: RAN-2 is kindly requested to discuss the group handover scenario for a group of UEs moving in a coordinated manner and the rules for using the exceptional pool resources for a group handover scenario.  

Proposal 2: Each UE belonging to a dedicated group of UEs, which requires high QoS for the group operation, will continue using the configured grant by the source cell during HO, i.e. will not use the exceptional pool during the handover process.

Observation 4: Currently RAN2 only addresses single/individual UEs with respect to “configured grants”, i.e. specific requirements and solutions for a dedicated group of UEs are open or not yet discussed or considered. 

Observation 5: Individual configured sidelink grants provided by the target cell during handover to UEs belonging to a dedicated group might have negative impact on the strong QoS requirement of the UE group.

Proposal 3: The source cell informs the target cell - before or during a group handover - about UE specific requirements (e.g. with respect to timing, QoS etc.) of a dedicated group of UEs.

Proposal 4: During handover the target cell should define configured sidelink grants for each UE belonging to a dedicated group of UEs considering received information from the source cell with respect to timing, QoS requirements of the entire group.

Observation 6: During the group handover (G-HO) procedure, conflicts with respect to timing and half-duplex can occur as the UEs of a dedicated group are configured with sidelink grants partially from two different cells.

Proposal 5: RAN 2 is requested to define procedures for group HO case (where, UEs belonging to a dedicated group undergo group HO), also involving communication between source and target cell and switching between configured sidelink grants allocated by two different radio cells.
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